METHODS & MAATERIALS
Preliminary results indicated that in vivo degradation of the trithioite and trithioate defoliants did not differ from each other because the trithioite, relatively unstable, is converted to trithioate in the presence of oxygen (9) . Therefore S, S. S-tributylphosphorotrithioate, commercially sold as DEF, was used throughout the study and was synthesized with either the p32 or S35 label as described previously (12 Lots of ten disks, selected at random froml the treated and control leaves, were cut with a No. 6 cork borer at 4, 12, 24, 48 , and 72 hours after treatmllent. Duplicate Warburg flasks, with five disks eaclh of control and treated leaves, were prepared to determine the total oxygen uptake for each time period by the direct method of XVarburg as described by Umbreit (13) . Respiration was measured every half hour for-2 hours at 25 C. After completing the experiment, the dry weights of the tissues were determined after a constant weight hadl been attained in a force dIraft oven at 80 C.
A comparison of the w7ater soluble sulfhvdryl content of untreated, young, mature, and senescent cotton leaves was made with leaves of the samle age group treated with DEF. Randomized 5 g samples ofyoung leaves from the top section of the plalnt, mlature leaves from the mid section, and vellow abscising leaves (from the base of the control plants only) were harvested from both groups of plants at 0, 24, 48, and 72 hours after treatment. Each freshl samiiple was macerated with 20 ml of water at 10 C in a Waring blendor for 5 minutes. After the broken cellular material was centrifugedl (822 X g for 5 min), the clear supernatant was ma(le up to exactly 25 ml. Aliquots of the latter ( 2 ml) were used for the sulfhlydryl determination by the manometric method describedl in detail by Ishii (8) In order to follow quantitatively the rate of DEF degradation in the leaves with time, the lyophilized leaf samples were extracted with polar and non-polar solvents and the extracts in turn were assayed for total P8 or S85 activity. Before extraction, however, the total P82 or S35 activity in terms of counts per minute per gram of lyophilized leaf material was determined by use of a gas flow proportional counter along with application of the usual quantitative techniques (1). Duplicate amounts (0.5 g each) from each lyophilized sample were then extracted for 5 minutes in an Elvejhem-Potter glass homogenizer with 5 ml of water. Additional duplicates of the same weight from the lyophilized samples were extracted with 5 ml of chloroform in a similar manner. After centrifuging both the water and chloroform extracts (822 X g for 5 min) and adjusting the supernatants to 10 ml, suitable aliquots were evaporated for counting. The usual quantitative techniques (1) were observed to determine the total activity of P32 or S85 in the extracts.
To determine the relative distribution of radioactivity among the S35 and P32 labeled breakdown products of DEF in the leaves during the time of treatment, the extracts from above as well as additional water, and chloroform extracts from the week old abscised leaves were separately concentrated and subjected to ascending paper chromatography. The water extracts were deproteinized by adding an equal amount of acetone (25 C) and were concentrated under vacuum to 2 ml at 25 C. (Preliminary experiments indicated that no significant amount of radioactivity was adsorbed on the protein precipitates). Portions (20 IAI) of this concentrate were applied to strips of Whatman No. 3 filter paper (28 X 2 cm) until a cpm value of 1,000 was reached. The strips were then developed in a solvent system composed of n-butanol, acetic acid, and water (100: 22: 50 V/V). The chloroform extracts were concentrated to 2 ml in an evaporating dish at 25 C. Ten microliter amounts of this concentrate were applied (until 1,000 cpm) to the same type of filter paper strips and developed by the solvent systems of Fukuto et al. (4) . The developed strips for both types of extracts were cut into 1 cm lengths and counted in a gas flow proportional counter. Plots were made of the counts per minute versus Rf values. toward the control mean. These results agree with previous work on chemical defoliants and their effect on respiration (10) .
The solid straight line flanked by the dotted boundaries in figure 2 represent the average levels, with their standard error, of micrograms of -SH per milligram of water soluble protein in leaves of various ages. Apparently as the leaf ages, its specific amount of -SH groups diminishes. Note in figure 2 that just before and during induced abscission (4872 hr) the specific -SH content in both young and mature leaves treated with DEF drops to or below the specific level of -SH contained in the natural senescent and partially abscising basal leaves.
Although the evidence is indirect, there appears to be a correlation of abscission to the specific level of (2) have shown that chloroform soluble metabolites from organophosphorus compounds similar in structure to DEF were separated from one another and from their parent compotin(ls by the chromatographic systems employed in this study. Since no nmetabolites of this nature were found in our chloroform extracts, it was apparent that DF, was directly degraded into water soluble products.
Relative distribution of radioactivity (table I) of the fractions on paper chromatograms from the water extracts show a definite sequence of formation with time for both the P32 and S35 labeled degradation products of DEF. Based upon similar Rf values, it appears that some of these water soluble products might contain both the S35 and p32 label. A micro elemental analysis for phosphorus (3) on all three S35 labeled fractions howev-er, failed to reveal the presence of this element. Fractions with Rf values of 0.58 and 0.57 from the P32 and S35 labeled DEF.
respectively, were the only compounds of appreciable quantity in the week old abscised leaves. Apparently these metabolites were not as readily translocated from the leaf as were the other degradation pro(lucts.
Thus, it appears that before leaf abscission takes place, DEF is directly converte(d into three water soluble phosphorus and three water soluble sulfur dlegradation products. We found that mild in vitro acid hydrolysis (0. 
